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1 http://unreasonable.is L.Hunter Lovins, The Triumph of Solar in the Energy Race (31 July 2015), p.1 
2
 Here we refer to A.Lovins´ visionary publication in Foreign Affairs (1976), because this was the birth of  the  transition path 
to sustainable energy and the first conceptual impuls for the German „Energiewende“. Compare Lovins, Amory B.,The road 
not to be taken, 1976, in: Foreign Affairs, October 1976 and Lovins, Amory B. , Soft Energy Paths: Towards a Durable 
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3 See WBGU of „Great Transformation“ 
4 See Development Alternatives / Wuppertal Institute (2014) 
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6 See the scenarios (up to 2050/ 2060) for the case study of a completely decarbonized Germany; e.g. 
https://www.umweltbundesamt.de/sites/default/files/medien/376/publikationen/germany_2050_a_greenhouse_ga
s_neutral_country_langfassung.pdf  
7 See for example https://setis.ec.europa.eu/system/files/Critical%20Metals%20Decarbonisation.pdf 















































































































































































































































































































































































































                                                      
 
9 See for example: http://unreasonable.is L.Hunter Lovins, The Triumph of Solar in the Energy Race 
(31 July 2015) 
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11 Literally in SYR Long Report  P 24: 
"Multi-model results show that limiting total human-induced warming (accounting for both CO2 and other human influences 
on climate) to less than 2°C relative to the period 1861-1880 with a probability of >66% would require total CO2 emissions 
from all anthropogenic sources since 1870 to be limited to about 2900 GtCO2 when accounting for non-CO2 forcing as in the 
RCP2.6 scenario, with a range of 2550-3150 GtCO2 arising from variations in non-CO2 climate drivers across the scenarios 
considered by WGIII (Table 2.2). About 1900 [1650 to 2150] GtCO2 were emitted by 2011, leaving a budget of about 1000 
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12 E.g. through reducing subsidies on fossil fuels (e.g. IEA 2015; see below), internalizing external costs would be realized 
(IMF 2015), divestment trends would scale up. 
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14 http://www.oecd-ilibrary.org/economics/how-s-life_9789264121164-en and http://www.oecd.org/std/47917288.pdf  
































(  $ 

















































   
 % 












  &  %
 $









 '  
 
  $








































 1D*2'  








   
















' $$  
+&





























 $  	

  
































































 % % 
 
 $ $





















M   































F %  
   $&
 
  






















 7`(;' $$  % $


































Wuppertal Institute, September 2015   16 

  $
 %' $ $
  
  	








   
 



























































































































































































































































































' % $$ 
  $&
















































































































































Wuppertal Institute, September 2015   17 
Figure 1: Development of global CO2-emissions to limit temperature change below 2´C 
































































































   

























 %  






( I & $

$
 % 5  5
 
  7 $
 

























































                                                      
 
16 As of 1 May 2015, accounting for 34% of energy related CO2-emissions only on officially submitted INDCs, i.e. mainly 
EU, Mexico, USA and Russia; the rest is determined by inofficial anouncements or by inserting figures as derived from the 
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17 There are many methodological critics e.g. on the use of the discount rate or the unrealistic assumption of general 
economic equilibrium which question these results. The „Global Commission on the economy and climate“ summarizes 
these critics like follows: „There is a perception that there is a trade-off the short to medium term between economic growth 
and climate action, but this is due largely to a misconception (built into many model-based assessment) that economies are 
static, unchanging and perfectly efficient. Any reform or policy which forces an economy to deviation form this 
counterfactual incurs a trade-off or cost, so any climate policy is often found to impose a large short- and medium term cost. 
In reality, however, there are a number of reform opportunities that can reduce market failures and regidities that lead to the 
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19 For defintion of rebound effect see Hennicke/Thomas 2014. Particularly due to an alternative use of saved energy costs 
and macro economic (systemic impact) effects the realized energy savings from the use of more efficient technologies  can be 
lower then expected by pure technical analysis. This definition of rebound effects focusses on economic reasons and assumes 
a clear causality between  the use of  a more efficient technology and  less reduced  or even higher („back firing“) energy 
consumption. 
20 See Hennicke/Thomas 2014  
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22 Wuppertal Institute has developed a concept for a „Federal Energy Effciency Agency and Energy Efficiency fund“ (WI 
2014) 
23 In the following we concentrate on the „co-benefit“ arguments of the phasing out of fossil fuels. Netherthless, there are 
important „co-benefits“ connected with phasing out nuclear (e.g. risk reduction, possible extreme damage costs, nuclear 
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24 R.Smith has summarized the political challenge of  air pollution in China as follows: “There’s no better illustration of this 
government-industry collusion and pollution’s catastrophic impact on the health of China’s people than journalist Chai Jing’s 
sensational new documentary on China’s smog Under the Dome—Investigating China’s Smog (Wumai diaocha: qiongding 
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25 For example a European evaluation of the renewable energy targets and policies found  „...900 
single barriers ...preventing RES deployment in all sectors in the 28 Member States of the EU“ (The 
European Forum for Renewable Energy Forum (Eufores) et al, EU Tracking Roadmap 2015, Brussels 
2015, p.13.) 
26 With the Internet Platform bigEE.de (bigEE stands for „Bridging the implemenation gap on energy 
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30 According to the GEA the amount of investments are as follows: „GEA findings indicate that global 
investments in combined energy efficiency and supplies have to increase to about US$ 1.7-2.2 trillion 
per year compared with the present level of some US$1.3 trillion (2% of current gross world product). 
Given projected economic growth, this would be an approximately constant fraction of GDP in 2050“. 
GEA, Global Energy Assessment. Key findings, Cambridge UK 2012, p.30 
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32 Peter Hennicke serves as the International Co-Chair of this Task Force. Its final report is in preparation and will be 
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34 The government target refers to all vehicles that can be charged through a plug. Thus, this definition of electric vehicles 
includes battery electric vehicles and plug-in hybrid electric vehicles but not conventional hybrid electric vehicles that cannot 
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36 To some extent the energy efficiency improvements are a result of a switch from fossil fuels to electricity for some 
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37 This is underlined by the fact that Germany is at risk of falling short on several national climate and energy objectives for 
2020: The country is e.g. currently not on track to reach its 2020 GHG reduction target, with one important reason being the 
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